Objectives: Nasal continuous positive airway pressure (nCPAP), though an effective therapy for obstructive sleep apnea syndrome, has a low compliance rate and is costly. As a result, newer designs of mandibular advancement devices (MADs) have gained considerable interest and are available as adjustable/nonadjustable/stock/custom-made types. Methods: This article presents a novel economical custom-made MAD. It has an expansion screw for advancement of the mandible that has a calibration accuracy of 0.2 mm. Conclusions: This device is cost effective, adjustable and less bulky for obstructive sleep apnea patients.
INTRODUCTION
The most effective therapeutic option for moderate obstructive sleep apnea is nasal continuous positive airway pressure (nCPAP). 1 Unfortunately, people find it difficult to tolerate and compliance is low. [2] [3] [4] Surgical options are effective but invasive, with associated morbidity. 5 Therefore, there is considerable interest in mandibular advancement devices (MAD), which have shown significant reduction in mild to moderate sleep apnea severity. MADs dilate or open the airway by anterior positioning of the mandible during sleep to relieve snoring and OSA. 6 They are especially helpful to patients intolerant to CPAP because of nasal stuffiness, dryness, and mask-related complications. 2 This therapy is reportedly a suitable alternative to CPAP in patients with mild to moderate OSA because it is well tolerated by most patients. 7 The device described here is a custom-made adjustable device.
This device provides adjustable levels of jaw advancement, which improves the effectiveness and comfort level of treatment because the jaw is moved only as far as required to alleviate the condition.
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METHODS
This adjustable custom-made device for dentate/ partially dentate patients consists of maxillary and mandibular acrylic plates with clasps for retention made of orthodontic wire (0.7 mm diameter), joined by two expansion screws (medium-dentaurum ref no.600-301-10) used in arch expansion appliances. The device consists of an adjustable acrylic bite block with an expansion screw embedded posterior to the corner of the mouth.
Maximum protrusion of the mandible normally ranges from 10 to 12 mm and MADs are normally made at 50% to 80% of this size. With the help of screws, this appliance can have a calibration accuracy of up to 0.2 mm. It has a simple design and is relatively easy to fabricate in any dental setup. The steps to fabricate the appliance are as follows:
1. Alginate impressions (DPI Algitex) of maxillary and mandibular arches were made and poured.
2. An interocclusal record was made at 50% of maximal mandibular protrusion and 20% of maximum interincisal opening 9 ( Figure 1 ). Twenty percent of the maximum interincisal opening is taken so as to just accommodate the expansion screw assembly. The necessary interincisal opening was calculated after measuring the maximal opening distance between the mesioincisal edge of the upper right central incisor and the mesioincisal edge of the lower right central incisor, using a Boley gauge (Neiko, USA). 10 The Boley gauge was used to calculate necessary protrusive distance after measuring the distance moved by the mandibular right central incisor from centric occlusion to maximum protrusion. Casts were mounted on a free-plane articulator using the interocclusal record. 11 3. Adam's and pinhead clasps were fabricated on posterior teeth on both sides in both arches for retention.
4. Maxillary and mandibular base plates were waxed on the casts, processed, finished, and polished separately in clear heat polymerized acrylic resin (Trevalon, Dentsply). (Figures 2 and 3) 5. Acrylic blocks to be attached to maxillary and mandibular plates were fabricated. The blocks were waxed on either side of the key slot end of an expansion screw (the dimension of each block was just enough to contain the screw and attach it to the maxillary or mandibular base plate) and impression of the waxup was taken in polyvinyl siloxane impression material. By this, a mold was fabricated for making acrylic blocks.
6. Acrylic blocks are placed around the expansion screw (medium-dentaurum ref no.600-301-10). Two such molds (one for either side of the mouth) were made ( Figure  4 ).
7. In this device width, length, and thickness of the expansion screw is 7.3 mm, 11 mm, and 3.1 mm, respectively.
8. The screw was placed into the mold and autopolymerizing resin (Trevalon, Dentsply) was poured into the mold.
9. After polymerization, the acrylic blocks with the screw were removed from the mold and finished.
10. The screw block assembly was attached on both sides to the maxillary and mandibular plates at the premolar region with autopolymerizing resin (Trevalon, Dentsply) on the articulator at the recorded mandibular protrusion and opening ( Figure 5 ).
11. Care was taken to attach the acrylic expansion screw so that the arrow on the expansion screw was facing outward (so as to be easily seen).
12. The device was finished and polished. When the key provided with the screw is moved in the direction of the arrow, the mandibular component will move into a more forward position (0.8 mm per turn of the key). Thus, the appliance can be easily titrated as required ( Figure 6 ).
DISCUSSION
1. This device for treatment of dentate/ partially dentate OSA patients incorporates an expansion screw as a method of adjustment.
2. The device can have a calibration accuracy of up to 0.2 mm (one-fourth turn of the key). Therefore, the amount of advancement can be calibrated very accurately as per device efficacy and patient comfort.
3. MADs are classified as stock and custom made. The customized appliance is quite inexpensive (INR 500 or less than $9.00 per appliance) compared to other appliances; the dorsal appliance, for instance, costs approximately $349.00 (Dynaflex; Dynaflex Manufacturing, St Ann, MO). 12 4. The advancement device described by Rico and Patel (MAP Laboratory, Buford, GA) has a ball-like projection from an acrylic plate with elastics to retain the device. This device uses tooth surface coverage for retention. 13 Our design would have less tooth coverage because orthodontic wire is used for retention of the prosthesis. This appliance should be more comfortable than that described by Lamberg (Space Maintainers Laboratory, Chatsworth, CA) because it provides tongue space. 14 
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. This device has an advantage over designs that have the advancement screw placed in the anterior region protruding extraorally, leading to limited room for the tongue, lips, and gums [Thornton Adjustable Positioner (TAP) (Roswell Dental Care, Roswell, GA)]. 15 Such designs can be irritating and uncomfortable for patients.
6. The adjustable dorsal appliance 16 (Space Maintainers Laboratory, Chatsworth, CA) also uses an expansion screw for adjustment. However, it is a twopiece appliance with dorsal fins as a means of engaging the maxillary and mandibular components. This requires dexterity on the part of the patient for intraoral assembly, compared to a one-piece appliance. Further, the dorsal fins project up and out from the mandibular plate, which may irritate or create trauma upon placement/removal. Last, the dual-laminate surfaces of the appliance (inner resilient and outer acrylic) make it costlier than our design.
CONCLUSION
A technique to fabricate a cost-effective, finely calibratable custom-made MAD, which is easy to adjust, has been described. 
